Direct-to-consumer advertising (DTCA) of healthcare products refers to a variety of marketing practices based on a combination of information and promotion strategies directed at consumers through different media such as radio and television broadcasts, newspaper and magazine ads, and, more recently, through the Internet. The principal form of marketing used by the pharmaceutical industry is the distribution of free samples to physicians 1 but DTCA is an increasing part of global promotional spending for prescription drugs.
stretches well beyond traditional pharmaceuticals to medical devices, 8 nutritional supplements, 9 and other non-prescription-drug products based on biotechnology 10 and genetic testing. 11 We embarked on the present study to identify emerging practices in Internet DTCA of products targeting brain function specifically, and to explore how existing FDA (Food and Drug Administration) regulations interact with these practices. Given that there are regulations and policies that govern advertising of prescription drugs whereas the same is not true of neuroimaging services and natural products (independent variables), we hypothesized that we would find gaps for critical information (e.g., risk information, healthcare information, dependent variables) in neuroimaging and natural neuroproduct Web sites.
Methods

Search Strategy
We performed Internet searches in June 2005 to identify Web sites advertising neuropharmaceuticals, neuroimaging services, and natural neuroproducts. Our search strategies were developed to capture the most relevant Web sites as defined below, and this goal was achieved using different approaches for the three categories of products. Exclusion criteria for all searches were: Web sites featuring research activities only, sites offering a service only available for physician or clinical laboratory use, and sites not appearing in English. 12 1. Neuropharmaceuticals: Using RXList.com, we identified the 15 most prescribed neuropharmaceuticals in the United States for 2004. 13 Using the name of the products, we then searched the Google search engine for the official Web site for each of the identified neuropharmaceutical. 2. Neuroimaging: For neuroimaging products, no list-equivalent to the RxList exists. We therefore searched the first 200 results yielded by the advanced search functions of Google, Yahoo, and AltaVista 14 for the following keywords without Boolean operators or quotation marks 15 : brain scan, brain imaging, neuroimaging service, and SPECT (single photon emission tomography). 3. Natural neuroproducts: For natural neuroproducts, we used a similar strategy given that no official list of most used natural neuroproducts exists. However a single round of searches with the three search engines with the keywords "brain and natural product" yielded ample hits.
Coding
We developed a coding strategy that would yield an in-depth qualitative assessment of the Web sites. The strategy was adopted from previous studies of Internet DTCA of healthcare products 16 and a review of applicable FDA and FTC (Federal Trade Commission) regulations. 17 With extensive pretesting, we validated the coding scheme for the present data. All Web sites were coded by H.V.A.V.d.L. and reviewed by E.R. Disagreements were settled by achieving consensus between the two coders.
The Web sites were analyzed for 
Results
Search Yield
Our search methods yielded 15 Web sites for the most prescribed neuropharmaceuticals 21 (e.g., antidepressant, antianxiety agent, central nervous system stimulant, atypical antipsychotic, analgesic), 15 neuroimaging Web sites (e.g., single photon emission computed tomography, MRI, computed tomography), and 21 natural neuroproduct Web sites (e.g., cognition and memory enhancer, stress reliever, Alzheimer treatment, treatment for attention deficit/hyperactivity disorder [ADHD]). In the latter category -and with the aim of including only the most accessible Web sites -we only kept those with more than one hit. Since we found 260 relevant Web sites out of 600, inclusion of all 260 would have created a disproportionate number of Web sites per category of product considered in this study.
Web Site Sections and Components
All Web sites were presented in English and 8% offered other language options, mostly Spanish. All Web sites had a section geared for patients and consumers, but 33% of neuropharmaceutical Web sites (n ϭ 5/15) and 40% of neuroimaging Web sites (n ϭ 6/15) also included a specific section for physicians. For neuropharmaceutical Web sites, this section typically included details on prescription, product information, scientific references, and physician support. For neuroimaging Web sites, this section included referral forms, patient preparation information, and the possibility of viewing patient scans online. Some neuropharmaceutical Web sites also had a section for caregivers (e.g., parent information for children with ADHD, tips on how to deal with a friend or family member with depression, neuralgia, obsessive-compulsive disorder or anxiety; see Table 1 ).
Natural neuroproduct Web sites offered the least resources, and notably fewer "resource centers" (Table 1 ). Resource centers were comprehensive clusters of tools and information for consumers and patients. They included items such as frequently-asked-questions sections, lists of advocacy and support groups, lists of articles and books and Internet links, downloadable talks, guides to help patients in their discussions with health professionals and/or employers, education and support programs for patients, disease management kits for patients and families of patients, brochures describing products or services to patients, glossaries, tips on choosing a physician, and patients' journals.
Fifty-seven percent (n ϭ 29/51) of Web sites provided viewers with the opportunity to subscribe to newsletters or news updates on their products and company (Table 1 ). Forty percent also had archived news pieces or newsletters available online. For neuropharmaceutical Web sites, this content contained tips on handling the health condition and disease information as well as new FDA approvals. For neuroimaging and natural neuroproduct Web sites, news articles were favorable pieces cited to support the company products and services (e.g., "Five Tests Worth Paying For" from The Wall Street Journal and "Letting CT Scans Out of the Bag" from the World Net Daily). Some of the news pieces appeared in news section of the Web sites but were actually written by company personnel. Videos in neuropharmaceutical Web sites tended to have a biochemical explanation of the action of the neuropharmaceutical for topic whereas videos in neuroimaging Web sites had company profiles and disease and product explanation. Natural neuroproduct videos typically featured company-related information and related topics (e.g., on alternative and holistic medicine). Most Web sites (n ϭ 44/51; 86%) featured a company description and 41% (n ϭ 21/51) included testimonials related to the products or the targeted disease(s) ( Table 1) . These testimonials varied greatly in length and style: Some were a few sentences; others were full-length patient narratives. Several favorable testimonials were written by self-identified healthcare providers, attorneys, and educators. Two general characteristics of testimonials emerged in qualitative analysis: (1) untempered enthusiasm based on the claimed efficacy of the product or service and (2) criticisms of current healthcare practices and disappointing patient-provider relationships.
Examples of testimonials with positive emotional valence are the following:
P.S. as for my Mother, she is still taking X to this day and refuses to live without it (neuropharmaceutical Web site).
This is the beginning of an exciting new age for practitioners. . .
. [T]he information these brain scans provide is very impressive (neuroimaging Web site).
One day, the mother of a child in my sons school, told me about a new product she had found and what it had done for her child, who also had ADHD, and her husband. The product was your X. I started taking the capsules and I started giving them to my son. Within a week, I was totally off of all Ritalin and I have never felt better in my life (natural neuroproduct Web site).
A few neuropharmaceutical Web sites included testimonials that mentioned side effects of their products:
The most annoying of the side effects was increased anxiety, which sometimes turned into paranoia, I would get quite worried about aspects of my health, I convinced myself after reading various medical and biology textbooks that I had some form of drug induced Parkinsons, pre-symptomal tuberculosis, joint problems (neuropharmaceutical Web site).
Criticisms of current healthcare were also frequent in testimonials and represent the other main qualitative feature found in testimonials:
I have been through a multitude of unsuccessful treatments for my mental illness since the fall of 1996. . . . My visit to the X imaging clinic was an invaluable milestone in my life. With the SPECT scan images, my clinician and I were finally able to properly diagnose my condition. In addition to a proper diagnosis, the SPECT imaging also provided essential information that was used to make treatment recommendations (neuroimaging Web site).
So finally I went to the doctor and she said that I was having trouble with my nerves -too much stress -just calm down. . . . I knew some-thing else was going on. But that was the part that was frustratingyou can't get anybody to believe you (neuropharmaceutical Web site).
Neuropharmaceutical Web sites tended overall to provide more evaluation tools and patient journals than neuroimaging and natural neuroproduct Web sites (Table 1) . Patient journals found in neuropharmaceutical Web sites provided a checklist or a calendar to track evolution of symptoms and/or effects of the neuropharmaceutical. These tools included company contact information, safety reminders, and general healthcare tips. Evaluation tools included selftests for depression, anxiety, social anxiety disorder, panic disorder, pain, attention deficit disorder (ADD) and ADHD, post-traumatic stress disorder, and insomnia. Most included an option for the patient to print the completed evaluation and bring it to his or her physician. A few Web sites had interactive evaluation tools (n ϭ 4/16) that allowed the viewer to obtain an assessment of his results. Typically, a positive result such as "Your answers suggest that you may have experienced panic attacks" (neuropharmaceutical Web site) or "Your answers to the self test indicate you have Generalized Anxiety Disorder" (neuropharmaceutical Web site) would insist on the need to seek physician help: "This self test does not substitute for a diagnosis by a healthcare professional. A healthcare professional is the only person who can appropriately diagnose you. We encourage you to make an appointment with a qualified healthcare professional to discuss your symptoms" (neuropharmaceutical Web site). Brochures provided lay summaries about products (e.g., explanation of the disease, uses and efficacy of the product, side effects, managing the disease, support program, tips on how to discuss with your physician). None were found on natural neuroproduct Web sites. One neuropharmaceutical Web site had multiple (N ϭ 6) versions of essentially the same brochure for different target populations (e.g., guide to depression for men, for women, for older adults, for family and friends).
Four Web sites (8%) polled their viewers directly or indirectly (e.g., answering medical questions to obtain a US$10 rebate on a next prescription; querying about the plans viewers had to consult their doctor about the product; requiring that viewers provide personal data before obtaining a free management kit for ADHD; Table 1 ).
Product Information and Presentation
Most products and services were promoted for healthcare related to the treatment and diagnosis of neurological and psychiatric illnesses. However, healthcare uses were less frequent in natural neuroproduct Web sites (Table 2) . Healthcare uses were also qualitatively different in natural neuroproduct Web sites with usually very brief statements and little explanation of the disease mechanism and the action of the product. An example of one striking natural neuroproduct Web site explanation of healthcare use is X is an 100% all natural product that effectively addresses the diverse and debilitating symptoms of stress, anxiety, and depression. X is not a prescription antidepressant like Prozac, Paxil, Zoloft, Wellbutrin and Effexor. X is designed to treat you safely and naturally without the worries you may find with prescription medications and their unwanted side effects. X also helps you loose that stubborn excess weight around your waist caused by high levels of the cortisol stress hormone (natural neuroproduct Web site).
In stark contrast with this example, 13 neuropharmaceutical Web sites provided complete prescription information and the two other remaining neuropharmaceutical Web sites gave detailed specifications on use, safety, and side effects ( Table 2) . Some natural neuroproduct Web sites provided contradictory statements on healthcare uses, claiming, for example, that their product "contains the key ingredients discovered by science to help your body repair those essential neurotransmitters and help alleviate those feelings of depression, anxiety or stress." Nonetheless, they could feature the following disclaimer:
All content of this Web site is provided for informational purposes only, and is not a substitute for professional medical advice. The products on this Web site are dietary supplements, not medication, and are not intended to diagnose, treat, cure, or prevent any disease or illness. Neither the products nor the content of this Web site have been subject to analysis or approval by the Food and Drug Administration. Should you suffer any side effects after ingesting these products, discontinue use and consult your licensed medical practitioner. These products are to be used in conjunction with, and not as a substitute for, a balanced, healthy diet and lifestyle. Please consult with your licensed medical practitioner if you have, or suspect you may have, a health problem (natural neuroproduct Web site).
Only natural neuroproduct Web sites claimed non-healthcare uses (see Table 2 ). The expressions used to present these uses included "short-term memory improvement," "mental clarity," "support and enhance brain function," "men- tal alterness," "mind and body performance enhancement," "preserve and protect memory function and structure," "braincare," boosting "the brain and immune functions," "help focus attention and improve concentration," "improved sense of well being." In contrast, one neuropharmaceutical website formally discouraged non-healthcare-related lifestyle uses: "Never think of or use a prescription as a 'party drug.' Don't think of it as a means to 'get high' or as a way to 'enhance' the effects of alcohol." Natural neuroproduct Web sites also provided a lesser proportion of disease explanation, and, when they did, explanations were sometimes of questionable value in comparison to neuropharmaceutical and neuroimaging Web sites (Table 2 ). An example is X is a nutritional supplement that gives the brain-targeted nutrients to aid in the balancing of neurotransmitters. Problems such as mental and emotional focus, or substance abuse may be caused by an imbalance of neurotransmitters in the brain (natural neuroproduct Web site).
All natural neuroproduct Web sites offered cost information and online purchase options (Table 2) . Incentives for consumption were found in all categories of Web sites, but qualitative data shows differences, mainly between neuropharmaceutical Web site incentives on the one hand (e.g., program to offer free medication through physician consultation, savings program on brand-name medicines, rebate on related products when mentioning the consulted Web site) and, on the other hand, neuroimaging Web site incentives (e.g., family discounts, group rates, prize drawing, rebates, payment plan, credit application, complementary copy of scans) and natural neuroproduct Web sites (e.g., free samples, discounts, first-time buyer rebate, free t-shirt, certificate for members, volume discounts, free journal or audiotapes).
Regulatory and Patient-Provider Issues
We surveyed Web sites for regulatory and ethical issues. We found the most contrast between neuropharmaceutical and natural neuroproduct Web sites in matters of privacy policies, statements on consumer and patient rights, risk information, reinforcement of the role of healthcare providers, and need for referral (Table 3) . Statements on data confidentiality and consumer rights discussed the use of information collected by the company through its Web site.
We found qualitative differences in the type of risk information provided by neuropharmaceutical and natural neuroproduct Web sites. All neuropharmaceutical Web sites had extensive information, including specific risks, severity, and frequencies supported by scientific references, whereas some natural neuroproduct Web sites provided short and vague statements such as "X has no known contraindications . . . X is completely safe and nontoxic. In fact, clinical trials have been conducted in which pregnant women . . . safely used X" (natural neuroproduct Web site). Neuroimaging Web sites represented the intermediate case in terms of the frequency for several regulation-relevant items such as risk information and need for referral as well as the qualitative aspects of risk description.
Contrary to the statements reinforcing the role of healthcare providers, we also found -often within the same Web site -statements that minimized or criticized the role of providers. These statements were often voiced in patient testimonials. Their content revolved around difficulties in diagnosis and treatment as well as the provider's unawareness of new products or technologies. For example, "TCAs [tricyclic antidepressants] are effective if dosed properly, but many physicians do not prescribe adequate dosages" (neuropharmaceutical Web site).
One neuroimaging Web site stated that SPECT is being used more widely in certain traditional areas such as assessing the remote effects of traumatic brain injury and in Alzheimer's disease. One reason it isn't used more widely is that most referral physicians have minimal training in neuroimaging modalities. . . . And as these advancements in other areas of medicine become increasingly more sophisticated and effective, the void of such diagnostic advancements in the psychiatric practice of medicine grows larger and more noticeable (neuroimaging Web site).
Web sites promoted different attitudes about physician referral. Neuropharmaceutical Web sites insisted on the need for physician consultation, natural neuroproduct products did not make this a requirement, and neuroimaging Web sites emphasized the possibility of neuroimaging without referral (Table 3) . Neuropharmaceutical Web sites insisted on the physician as the gatekeeper to diagnosis, treatment, and medical information and even provided tips on how to discuss with physicians. Neuroimaging Web sites often presented the physician as the final judge for diagnosis and interpretation of brain scans. Both neuropharmaceutical and neuroimaging Web sites positioned their products and services in the context of the patient-provider relationship. In contrast, natural neuroproduct Web sites frequently provided minimal reinforcement of provider roles in the form of "legal disclaimers" such as Information on this site is provided for informational purposes only and is not meant to substitute or take place of the advice of your own physician or other medical professional (natural neuroproduct Web site).
Discussion
We found abundant information on different products targeting the central nervous system on the Internet. As we predicted, advertising strategies used in Web sites promoting neuroimaging services and natural neuroproducts differ from those promoting neuropharmaceuticals in many respects. Typically, natural neuroproduct Web sites include less risk information, confidentiality statements, privacy policies, and less positive attitudes toward healthcare providers than neuropharmaceutical Web sites. Neuroimaging Web sites hold a position between neuropharmaceutical and natural neuroproduct Web sites.
It is important to note that this combined qualitative-quantitative study of Internet DTCA has a number of limitations that must be taken into account. First the sampling strategies were different for neuropharmaceutical, neuroimaging, and natural neuroproducts. This was a necessary method, but the effects of any artifacts it may have introduced are unidentified. We also recognize that the small Ns limit generalizations. Further, our research design did not allow us to capture some of the visual and dynamic aspects of Web sites that change over time, and our inability to access some limited portions of the Web sites restricted to patients are other factors that may have had an effect on the results. Finally, content analysis of Web sites cannot be a substitute for studies of the impact of Web site materials on viewers and on the patient-provider relationship.
Emerging DTCA Practices and Gaps in Current Regulation of Healthcare Products
Current regulations for DTCA apply expressly to prescription drugs and not broadly to healthcare products such as nonprescription drugs, neuroimaging services, or natural products. 22 As Noah has noted 23 existing DTCA regulations and regulatory mechanisms have significant limitations, including a strong focus on traditional media (e.g., broadcast or print media) with lesser attention to new forms of communication such as the Internet. Our results show that the effects of this regulatory focus are profound and leave many current marketing practices for emerging nondrug healthcare products through the Internet unaddressed. As evidenced here, current gaps in the regulation of neuroimaging services and even more obviously for natural products leave the DTCA field open to questionable practices. These include, among others, health-related claims for natural neuroproducts found in conjunction with low-profile disclaimers, rudimentary risk and contraindication information coupled with enthusiastic testimonials, and incentives that may lead to overconsumption or at least a trivialized use of products. Moreover, for some natural neuroproducts, much remains scientifically and medically untested and unknown.
The observed gaps are not necessarily surprising because general FDA oversight for safety and efficacy of dietary supplements as such is limited. The Dietary Supplement Health and Education Act (DSHEA) that currently regulates vitamins, minerals, herbs, amino acids, and many other substances is 190 based on a "default position" that presumes the safety and efficacy of dietary supplements. 24 Medical devices first approved for specific indications can also be used off-label 25 -like pharmaceuticals -creating challenges for regulatory guidance on specific uses of medical devices such as neuroimaging modalities. Hence, observed gaps in the regulation of the DTCA of natural neuroproducts and neuroimaging only reflect the deeper holes in the basic regulation of healthcare products. By the same token, our results show the positive effects and some effectiveness of current DTCA regulation for prescription drugs. However, on a much smaller but still palpable scale, current DTCA regulations do not keep apace with new features of Internet DTCA even for prescription pharmaceuticals. As our study and at least one other shows, 26 Web sites can gather impressive amounts of information and make them available in different formats. For example, self-evaluation tools suggestive of diagnosis and comprehensive educational and patient support programs amplify the complexity of marketing as well as the scope of information and resources provided. These new dimensions of marketing complicate research on the impact of DTCA on patient understanding and health-related behaviors. As information technologies develop, we can foresee that the information that regulatory bodies will have to monitor will only increase, thus further challenging current DTCA policies and already fragile oversight mechanisms.
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The trends we observed in Internet DTCA also raise specific concerns for patients with psychiatric and neurological illnesses. For example, the resources and tools offered online represent opportunities to self-diagnose, self-medicate, and delay appointments with qualified healthcare professionals. Given higher use of Internet for healthcare purposes in stigmatized health conditions (e.g., depression, anxiety), 27 this possible impact must be further investigated to prevent the alienation of these patients from mainstream healthcare. Our findings strongly support the need for tighter regulation that would ensure the safety of healthcare products while truly empowering patient autonomy and consumer choice. Given the current gaps in the current federal legislation, the recommendations of the New York State Task Force on Life and the Law in matters of oversight, safety, and efficacy evaluation, adverse event reporting and public education can serve as a model for future discussion on the regulation of natural products. 28 
Healthcare Ethics and Patient-Provider Relationships
Past discussion of DTCA of pharmaceuticals and other healthcare products has showcased two very different opinions. 29 On the one hand, DTCA can be considered a source of information for patients that has the potential to increase awareness of disease and treatment. Others have argued that the information contained in DTCA is simply masqueraded promotion. 30 This view is grounded in the concern of the medical profession that DTCA can negatively impact the patient-physician relationship as well as in empirical studies showing increased demands for DTCAed products. 31 In one study, a DTCA-related increase was found in the number of people diagnosed with depression who initiated medication therapy. 32 The general debate on DTCA takes a particular twist in the context of psychiatry and neurology. DTCA can impede the doctor-patient relationship, especially in people of low socioeconomic status, 33 who we know are at greater risk for mental illnesses such as depression, anxiety, and psychoactive substance abuse. 34 Authors of a recent randomized controlled study on the effect of DTCA for antidepressants concluded that DTCA may have competing effects on quality, potentially both averting underuse and promoting overuse. 35 Consequently, the benefits of DTCA in terms of encouraging hard-to-reach sections of the population to seek preventive care must be balanced against increased healthcare costs caused by clinically inappropriate requests generated by DTCA. 36 Some features of the Web sites we examined highlight the need for healthcare providers in psychiatry and neurology to be prepared to deal with new healthcare products and health claims. Patients get some of the most recent updates on FDA approval of new products from neuropharmaceutical Web sites; they may read news reports on new neuroimaging services and have the opportunity to listen to convincing video talks on natural cognitive enhancers. As we observed, they may even fill in an online self-evaluation for depression and anxiety and bring it, along with product samples, to their provider. Patients may come to the clinic with enthusiastic assessments of brain imaging and its power to reveal psychiatric illnesses. All these possibilities based on real features of Internet DTCA may change the clinical presentation of disease and the description of symptoms. 37 The DTCA challenges faced by psychiatrists, neurologists, and allied healthcare workers are not necessarily unique. For example, a study of DTCA for breast and ovarian cancer genetic tests has shown the need for proactive preparation of healthcare providers and for concerted responses to new healthcare products. 38 However, current public understanding of neuroscience, 39 popular beliefs about mind-body relationships coupled with neuro-essentialist and neuro-realist statements 40 can intermingle to create a unique set of challenges for the delivery of quality healthcare services to psychiatric and neurological patients. Current DTCA practices have led the Ethics, Law, and Humanities Committee of the American Academy of Neurology to write a practice advisory on the participation of neurologists in direct-to-consumer advertising. 41 Our results suggest that this work can serve as a basis to address other emerging DTCA practices.
Conclusion
DTCA is a growing part of global promotional expenditures in the drug industry, including pharmaceuticals focused on the function of the brain. Our study suggests that current FDA guidelines for pharmaceuticals do not translate readily to other health products, and that the regulation covering the promotion of nonprescription drug healthcare products such as neuroimaging services and natural neuroproducts have significant gaps. Some new practices enabled by Internet DTCA even challenge current regulations covering prescription drugs themselves. Factors underlying these gaps include pressures from the industry and a traditional western emphasis on consumer choice and the market economy. However, as the bioethicist Eric Cassell recently argued, we should be critical of the equation quickly drawn between consumer choice, respect for autonomy, and respect for persons. If respect for persons necessarily entails respect for autonomy and consumer choice, consumer choice is not the only consideration for the respect for autonomy, and respect for autonomy is only one aspect of respect for persons. 42 A true commitment to higher ethical principles must therefore drive the research on the many complex facets of DTCA of health-related products, and particularly those targeting the brain.
Notes
